Post-translational acquisition of ligand binding- and tyrosine kinase-domain function by the epidermal growth factor and insulin receptors.
The epidermal growth factor receptor (EGFR) and insulin receptor undergo slow post-translational modification by which they acquire hormone binding and tyrosine kinase (EGFR) function. The half-time for acquisition of EGF or insulin binding activity is 30-40 min and of tyrosine kinase activity (EGFR), is 10-15 min. Tunicamycin, an inhibitor of N-linked oligosaccharide addition, blocks acquisition of both EGF and insulin binding activity. With EGFR, activation precedes acquisition of resistance to endoglucosaminidase H (t1/2 approximately equal to 75 min), a medial Golgi event. Treatment of active high mannose receptor with endo H generates fully active aglyco-receptor; thus, core oligosaccharide addition is a prerequisite for activation, but not for EGF binding per se. EGFR is activated in and translocated from the endoplasmic reticulum (ER) slowly (t1/2 approximately equal to 75 min). Since translocation rate equals the rate for acquisition of endo H resistance, transit from the ER is rate limiting for EGFR maturation. Tunicamycin inhibits exit from the ER parallel to its effect on acquisition of binding activity. Insulin proreceptor, a 210 kDa high-mannose glycopolypeptide, acquires insulin binding function (t1/2 approximately equal to 45 min) then is proteolytically cleaved (t1/2 approximately equal to 3 hr) into subunits of the mature alpha 2 beta 2 receptor. Modification giving rise to insulin binding activity is due to a conformational change in the binding domain, since human autoimmune antibody recognizes only the active species, while rabbit polyclonal antibody recognizes all forms. Newly-translated EGF proreceptor lacks a functional tyrosine domain capable of autophosphorylation; 30-40 min after translation, while still in the ER, tyrosine kinase activity is acquired. Since the kinase domain is cytoplasmic, the receptor may become phosphorylated on tyrosine before reaching the plasma membrane.